Confirmation No. Not yet assigned 
Group Art Unit: Not yet assigned 
Examiner: Not yet assigned 



Docket No.: 2336-242 PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 
Sun Woon KIM 

U.S. Patent Application No. Not yet assigned 

Filed: Herewith 

For: NITRIDE-BASED SEMICONDUCTOR DEVICE 

CLAIM OF PRIORITY AND 
TRANSMITTAL OF CERTIFIED PRIORITY DOCUMENT 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

In accordance with the provisions of 35 U.S.C. 119, Applicant hereby claims, in the 
present application, the priority of Korean Patent Application No. 2003-066992, filed September 
26, 2003. The certified copy is submitted herewith. 

Respectful ly^bmitted, 

LOWEiUOPTMAN GILMAN & BERNER, LLP 




Benjamin J. Hauptman 
Registration No. 29,3 10 



1700 Diagonal Road, Suite 310 
Alexandria, Virginia 22314 
(703)684-1111 BJH/etp 
Facsimile: (703) 518-5499 
Date: February 12, 2004 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



a sj ^ 

Application Number 



10-2003-0066992 



S §! t3 §j Si 
Date of Application 



2003^ 09S 26H 
SEP 26, 2003 




20030066992 #^ <y*>: 2003/10/20 



[AH #g] ^oiSSIAH 

[aai^si mm 

0009 

[Xil#^JH 2003.09.26 
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[S^AJW] 1. fiSfAt- §A||AH(£S)_ie 
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1020030066992 2003/10/20 
£ 3 

s^-i" ^£^1 ^*}(nitride semiconductor device), ^^^Hr-lHmut i quantum well), ^"^-cf 
°]i2-=( light emitting diode), n^ l:^-i-(n-type dopant) 
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a>£^l ^{NITRIDE SEMICONDUCTOR DEVICE} 
Hl£- «>IE^1 t^- = M-eMtt ^^ig£olcf . 

5L2a ^ 5L2b^ ^2fl£] tH^co)]^ ^^^(Vf %H V *1 ?1 ?1 ^sfl 7fl 

Ofl Ui Hll^^ol O] ZL *g O] Cf . 

111: A>j^olol 7l^r 113: ^2j-# «VE*ll# 
115: 115a: <£*Hhg# 

115a': °^HV^#^ 115a": <#*H}-^#2] S^H}-;*!^ 

115b; ^Hr-i-^ 117: p^ «V£^]# 
118: -M^-^ 119a, 119b: n# ^ ^ 
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1020030066992 #3 <£x}: 2003/10/20 

4i*Hl 33-2.3., s-^i ^ cfo]^.c ( eflo]^ cfol^.c = 

°fl A l-§-S]^ 7fl>?d*H ^.^o^ ^o.^.^ #^j:-§- 

°1 %Mb V ^l ZL ^S« 0 V^^1 ^ ^Olcj-. 

^-#^l7l7lofl %^o.S ^1^5)^ ^ 5E^r ^ cfo]o. = ( light emitting diode: LED) <*« 

a>-§-s)jl SZcf. oje^v LED^ %\x}s% t-M^Js)* °l-g-<5:Rr ^ $ 

LED ^>M-S] o^^^o. ^v- cjo^oj:^o. #(single quantum well: 
SQW)^£5+ ov iooA^.cf ^ ^ 7 fl^ <9*H-#^.fr i}f^HLi-( mut j quantum well: 

MOW) ^7}- Olcf. O] ^oflA^ S-^l t^O^^^o} t^O^O.^^ y]^ ^ 



Sla^r GaNTj] y}-^-cf o] ^ j= ^-b)-^ . 

SllaS} ^-o], GaNT^l ^3E^I ^ ^1^(10)^ 7l#(ll), n *§ GaN^L 

^ *U ^-£^#(13), ^f^M^^SSl #^#(15) ^, p<D AlGaN ££^r GaN^ 
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ft • 

1020030066992 #^ 2003/10/20 

#^-(19a)°] *)U *K£*fl#(13) ^ofl-b ^€^(18)-^ p *§ £ 
q-(19b)^l *}3fl5. 

(15a) 31- InGaN ^>^-##(15b)^ JE"]*}^ o)=-o^^1c|-. o]^- £i b ^ 

^Hr7fl£] InGaN £b ^55. ^ &t\-. o]^ c^<£*H- 

#^3:5. o]=ol^l wfl<I^ 4^7fl^ ^>-f##(i5b)* ^^-JEIS 



^nV, Cf^o^o.^.^^ %^#(15)£r 4^ 7 flo) ^0_ S ^^n S ^ ^ - 



tt u o v ^>°l ^l^^cf. 512a ^ 512bb ^2fl^l ^ ^iH^'S-i- IHM^M 

^*fl 7fl^€ ^^^.S. <^]Al5>^ 7fl^°J oflui^lHjc cf0l^Z1^0lTi|-. 

£2aSl ^ «VE*fl W ^^S] <y«-oj - oiq.. i 2 a°fl 

GaN tfh£*fl#(23)-4 AlGaN «KE*flfK27) Aj-oH 47fl^l <£*H-##(25b)4 ^ 
°^l-f##(25b)-e.4 ^ ifflJEl^-g; #b 57flSl ^]-^-«^(25a , )^.S. ^£ *^#(25)* q-E»- 
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20030066992 %^ 2003/10/20 

NflcK H o v< LMH^, <8*)-f*^(25bW ^o} ^M^l-^ ±r*}7) 

#(25a"Hl lr^#* 53 0.5*] , aVE^ Mj-^tfo} t= ofl ;£oj-o} nflofl 

#(25a'HH iH^^r ol-g-^cf. « 0 >o>o. ^ 

<2i> olsq. «-Af*v c}.= ^ S7 > 5L2b°fl H^sH £2b# ^S^H ^sfl£l 

£2a^l f^t 7flW 3} -2-5*1 , ^-vfls.^^-7fl^-Ji 2002-21121^^1 711^ « 0 Voj-o}u}-. 

<22> 5=252}. ^o}, a o v 7] ^-^.^ol^coi £2 a^ -^A>^>711 GaN aV£3l^(33)-4 

AlGaN tiVE*)l#(37) *}°H1 47fl£l 0.^-^(355)2}. ZL °^>^#^(35b)^-^- -g- ^iE.^ £ 
^ 57flsl ^>^^(35a,35a')^-S. ^3 *^#(35)^- 5Hr^. <^7H, 57110} o^^f, 
(353,353') # 37flSl <£*Hh*#(35a'H'£ -^#0} £ 3§ ^ uJ-Bf^cf. # 

A lr£#o} E ^g^ 37 }}oi 0^.^^(353.)^ n ^ GaN ti> £ ^^(33 )3 }. o}^ o^^ts ^ 

°M , GaN «h£;*fl^(33H 7\v\^^ ^ -fe-S.* ^cf. o}^*V ^eh^ £ 3§ « o v 

*ti^Rr °1-H-^, ^i^q- ^^-o} o}-^ £ 7}- -#^3.05. ^"JlJELS, AlGaN «K£*fl# 
(37)^cf ^£^l#(33)^o} ^^0} ^-f-o} ^c}.^ aJ-^o)} e^tlcf. 

<23> ols}. ^o}, n ^ £ 3§^. ol-g-^c^ ^ti 0 Ht^<y-(V f )# ^-#0.^ a^r-g- ±fs)Jl % 

H <H^5 *}-§-€ - £ ^cf. 



^1^, A o v #*!- ^efl^} « 0 Vo>^- ^^^-tf^ofl £ 3§^ n <| ^-^#0} o^jo^o.^ S-av 
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(Japanese Journal of Applied Physics Vol. 37, 1998, pp.L431-L434Hl InGaN^-S. °1 

^o\%\ ^>-f##ol GaN^.5. °}^°)^ °^>^#°fl Si 1-^1-^ £3^1 s?H 4 

£ ^ V #tl- 7\^A ^Ml* ^^^f7l 3-°^, ZL -Ej-*^ 0-^4 ^ *V 
# aV£*fl ±7}^r oicf. 

^7l*V 7l^^ ^t}7] 

n^ #£#5. *fll ^# *fll tiVi^l^ A oHl 
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#3E*)1#^ i^ul, #71 z\o]$i °<M-#^#£- #7l <£ 

*FM"#4 3*Rr ^l^^l #71 ^7>#^#^1 51^=1 4€- vfl^<g^ ^ n ^ 

•i" ^-#^1^ ^til^- aV£*fl afl^tj.. 

<29> H >^^ 7fl( AV 7 1 SJ-AV^l nVo^ #7l ^f#^#^ t} = ^ Jf £ 3g eg c*j o} 

^-£^1 o.iwflol^>o^ ^ sarq-. 



<so> ^Al^EfloflAi, ^71 ^>#«^ AlxilnyiGai-xi-yiNCxi+y^l, 0< Xl <l, 0 

< yi <l)<L3. o]^o]y,]u\ t a o V 7 ] o^o.-^ aJ- 7 ] ^7>#^ fo^c}- ^ afl^^ 
Al x2 In y 2Gai- x 2- y 2N(x2+y 2 =l, 0<x 2 <l, 0<y 2 <l)-°5. o]^o] ^lcf. s£ 7 ] ^<>l£ sr}^ 

7>^H, yf^-^^Tll^ ^ 3>i0 16 ~ ^ 3>i0 19 /cnf^ 
<3i> £&?V, #71 n ^ l:^#^r Si , Ge ^ SnS ZLf-iL^E-1 ^in^ ^u)-<y ^ 

<32> yj-eJ-^^ji^ #71 *\o]5. n ^ ^-^l-s <£7}#^£l ^-#«J-^1^ 

l-^-§-°l £^51^1 ^-t^Kundoped-f i lm)<H ^ 

<33> a o v 7 ] ajojs. ^u)-ol n ^ 1-^1- <#7>#^#£- #71 afll ^12 ^ 

^■i- ^*Rr W^f°H , #71 °^>#^^S1 S-#a o V^l ^ #71 ^V^##ofl 
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74^^ O.iwfl xfl*l 0.4«fl^ ^ Slcf. ^"71 ?$o]5_ f>}^2) o^^^o^ - 

*0fe 9= 3nni - ^ 30nm^ ^ , °1 nflofl a}- 7 ) n ^ ^^51-0] -^1^ ^ 0.3nm 

~ ^ lOiim^I tiV^sW. 
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<38> 4f JKHJ-*1 *q-£| 1-^1- 5.3$ ±§.50%. zl ^ £ ^1/5E^ 

<39> ol*> f £^-ir #2^H a. m-^o] ^Al^Efll- ^1^] -g^th}. 

<«> £34 ^<>1, GaNTj] alSL^l ^ cfol o.j=(110)^r 71^(111), n ^ GaNS. 0)^0] 

^1 *fll tK£*ll#(113), ^ 0 ^>-f#^s<y %^#(115) ^, AlGaN GaNS 

^ €^-(119a)ol ^SM, #7) *fil ^2l-# tiV£^l^(113) ^^#(118)4 
P^ #^-(119bH *>3flS. ^^tf. 
<42> ^ 7 |a^ ( t}^ -fl-^-s^ oj^^l #^^(115)-^ 47fl^ GaN 

(115a)2]- 57fl^ n ^ 5LH^ InGaN ° 0 ^>-f ##(115b)^l 7 ASLS. £a] s] ^ ojt}. 

^H^fKllSa) ^ °c^4-##(115b)^ ^-71 t|o|t} n ^ofl 1^3*1 ^fecf. ^ 
# l-o], ^s}-# Hl^^l dx7HH A o v 7l ^7l-^^(ll5a)^ Al xl In y iG ai - x i- y iN(xi+yi=l, 0<xi 
<1, 0< yi <lHH ^ <&<L^, <#7] <#7HM-#(115a)£- #7] ^H)- 

^#(115b)i^ «H^-§- Al x2 In y 2Gai- X 2- y 2N(x2+y 2 =l, 0<x 2 <l, 0 

<y 2 <l)oflA^| ^sj-o} ^ 9X^. 

<43> 3L?1, ^ ^Al^Eflofl <#*RH*fKn 5a )o. ^l^^-l- ^7l ^*fl £^§^ 

m^-^^(115a')* ^cf. #7] oj^tf A (n5a) o 1 ^«-<3<*](ii5a')-& ^7) ^s}-# alsi 

ot 3 ^16 ~ ov 3>40 19 /dfo) n ^ ^-^cf 
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20030066992 #^ <^*}: 2003/10/20 

^£^1^(113,115)^] ^% 0 <J=*Mfr^(115a)£ #7] <#7HM-fKll5bHl ^*Rr ^Tfl^ 

oflnj- ^-AVwj-^ni-diSa^o. ^w]^, <y^l a.^ °o^>-fl-^(115b)^ wfl^m °^l-^# 
(115a)£- ^"71 °o^i-o. # *( 11 5 5 )57 ) . ^ 2.-0]] ^« 0 V^l^(ll5a")^: ^ %l 

4. 

<45> ^Al^HfloflAl ^fl-g-Sl^ ^^^-(USa..)^. £^£1^1 ^rO. ^ ^ O.^ ^ s) n> f £ 

°^l-^#(115a)Sl t^g. oJ^(115a')^ ^-£14 ^ ^ ^eJ-^^j^ ^ 2* 

O.mflol^ n ^ a^g^del-a, ^>^#^(115b)^.S 

<46> l}o} 7 }, ^"71 ^« 0 >^e]-(115a)-8- -^lMs>}- ^-o] •ysH^^^.S. ^^M-, 

^£^1 10%o^hi^ <^^v ^*Rr 3^1^, zl o o ^^ 

#(115a) ^ 0 H1 °^l-f#^(ll5b)* *IH ^S^l ^ fi.^ £#S.^7> ^sf*}^ ^-fr 



o]e^|*1- ^« 0 M^-(115a")^ -T-^Kta)^ ^V^-^^^l ^l^Kt)^ O.iwfl iflxl 0.4Bfl5l 
3715. ^*VtK ^-tV«oM^-(115a")^ ^v\)tt a )7} «y=7>^# ^sfl ^Kt)^ O.iwfl^cf 

^^Ml^ °<^7l-4-#^(115b)-$LS.5l a o V *l*Rr 7l^o) ^l^H, 0.4HfliCl- 3. 

<H1^ <#*l-^#(ii5a)£l ^-f-^^(115a)ol H °- ^o}-^ ^HJ^oj-g- 

^ 30nm^ nflofl, ^7] n *g ^ H o^l ^-(115a 
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^l(t a )fe 0.3nm ~ 



n <U*\-- 2003/10/20 



ofl S^s} cfojo]^^^- GaN «KE^l#(123)-4 AlGaN «>£^#(127) A>o]ofl 

47fl^ <£*K-#^(125b)*l- =L <S*R-l:#(125b)iL4 €■ MB^-^i-ir ^ 57fl^ ^>^#(125a) 

#^#(125)^1 oflui^iaflc^JL^. IE^sM oicf. 

A o V 7) °^>^#(125a)^r ^71 o^].o. 1 .^ (1 25 b )^ ^It^fA ^75)7} 

lr^#S ^^^^(125a*)^ ^Hrl-f 1 *}- ^*}^ ^Tll^l 

*]sK 125a") -2-5. o^o^cf. ^-71 ^-<LVwj-^nV( 12 5 a ..)^ cfs. cj^^ta ( ^ vfl«-<^^ 

(125a')iL4- ^ n ^ ^-^#^-£1- 7}*H , wV^e]-7ll^ ZL ^&^5L2] O.lulH^ 

#*3E* iL4 <>l£H€ <§<^€ ^ 5^4. 

(125aHH *^-§- ^# ^ 9X$r , ^Tjl £^^7^- ^i^sj ^aj.^ uv (12 5 a 

"HI ^«fl °^>^-l-^(125b)^.S. *!<y*Kr 71 7] uf Hj-^^- ^ oicf. 

^£1- ^q-, «a^-o] o^^^o^ n ^ «.^-.o) i3§5l qjg.^ + oicf. 
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£4b<Hl cfol^zL^^. 1-^, n ^ GaN Mh£ 3^(133) 4 AlGaN aVE*fi# 

(137) 47fl^ 0 ^>-f#^(135b)4 zl 135b) Jit} €• g±r 57fl^ <# 

^ 37fl<2} oj^^ta^o} ^«-^^(i35a')^ n ^ GaN 133)^1 ^1^51^- ^ 1- 

£-§-^51-1- ^€4. SM p ^ AlGaN «>£^^(137)^4 

#5L*H^(133)^°1 #*}9\- T^^g SHfrol nfl^-olc}. #7l n^g 

37flSl °o^l-^-^^( 1353)^01 v|]«-^(i35a')^ Ir^l-ol °^>-f##(135b)^-S £ 

<^Rr 3* H o^l*V7l ^tb ^ H o^l^(135a")# ^^l^Bflofl^, n ^ 5L 

^€ °^>^#(135a)^ >HS ^ £±r ^ (135a 1 )^ 5>^cf. |^o S 

^£#^£71- ^-§-^ ^+}7] ^ 7} 7^1 JEL^, zl ^;£ofl rrfsf SKt^l ^(1353")^ ^ 

^, £4b<>1] ^-o}, n ^ ^3}-§-«hE*ll^(133):4 3$ °^>^#(135a)^ 1- 

^#^517} 7H> feilJELS, 7># €■ ^-^l(ti)^ aKHM^(135a")* ^^*>JL, 
^ ^<#3 °^l-^#(135a)£- 7H 1 " S^8r ^l(t 3 )^ ^H v *l^(135a"H 
^^€^(t!>t2>t 3 ). 
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1020030066992 #ej <^*>: 2003/10/20 

<55> oiei*V -f^HMl, #7] ^ y 0 ^l^(135a")* ^£(vfl-¥-<8^ 

0.1«1M*l-)3. <§>S§ nflofl, °<^H)-^#(135a)£) vfl^-^^(135a')^l lr^#^£°fl ^ 
*l*Kl35a")3 ^JE ^, <#*H^# ^^-^^(135a')ol ^ ^# ^£ 

# ^-f^l, ZL 3H* a o v *l^U35a")£l 0.03«fl°l*J- J±tf 
^•Tfl ^*>JL, °o^KV^ ^-¥-^^(135a')ol 7M ^ =L , °\] 

♦ lr<H 0.5wfl ifl*l O.ltifl^ ^fo s ^ # ^^1^(1353")^ ^ & 

<56> o]<4 ^-O] nVo] ^ SE^ JLS)-^ O.S «oM* ^ 

<58> (^Ajolll) 

<59> ^ ^HHH^ MOCVD^ # °l-g-*H ^av^^o.^ A>sHoj 7 )# #6|) n ^ G aN 

aVE^lf^ ^^V-^-l-^S^ ^ GaN «KE*fl#* ^H^S. f^H ^tH 

-2-— » ^lS*>Snf. Aj- 7l cf-o^o.-.^^ 5 7 )| 0^.0.°.^ 67fl ^) o^j.^^ 

* S«i*H fit ^ v i^ ^^*>^^, <£*H-i-# £ °^>^^ 3nm ^ 
^1* InGaN SlriELSflf^ 18nm *M|# 3^ GaN^3E^# .2.5. ^s^cf. 
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<60> i£th #7] ^H^#^r £32] ^2:54- ^\^\y]) ^*Hf HM<LsL^K\ 3xw 

0.96nmolS *H lr^#^^7> 1 >10 17 /crt #5.-^- ^^^>^cf. 



<6i> (^a]^2) 

<62> ^. ^Al^oflA^, ^SS. t^" ^1 S^^Cf. Cf^V, 

^^Htt Si £^S°rt 0.48nmolS. *H #^#^£7> 5>40 16 /cnfl- #5.^ 



<63> («l jaofli) 

£.5. A>ti|-°H 71 # Aj-cHl GaN ^£^#4 tj-^<£*H- ^ GaN «hE*ll^ 

57flSl 0^0.0.^ 67fl o^ o^^tf^ 3^ «§>g§>o|o.^, z}-4 

S] o^o.-* * o^g-ts^ 3nm ^ InGaN uj-^^^jq. 18nm ^ GaN a>£ 

*>*1 *§^*}<%<L^, <£*Hh3#3 ^l^ol Si 5L^g<#-8: 0.96nmolS *M 

7]- l>40 17 /cuM- #£.4Ij. ^Aj^cguf. 
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<66> (tiling) 

<67> alJ|7oflol]A^ ( u1jh^]i4 -g^^ <4°l^- = # >fe*}$ch cf^V, 

^^Htt Si £^<#-g: 0.48nmolS *H l:^l-^£7> 5 ^O^/cirfl- ^JE^- ^^534. 



2.84V2f 2.86VJL3., wl^l ^ HliE^] 4^- l"^W.S>.:=Sl -^^-^l<a-(2.88V,2.86V)^ w]m 

*>xr ^S^^^H^, ^^l^ll ^ ^H2°l] 4^- t^cfol^c^ #lJE^ 13.49mcd^ 
12.52mcdS.Ai, wliHofll ^ ajinoj^l tr)-^ ^tfol^jEL^ ^£(8.81mcd, 10.6mcd)^.cf HtII 

5U4. 
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32 $3*>aL*> ^^^Hl 7^1]^ 7 |^^ A p o >o. 
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1] 

lr^#S. Till aV£*fl#; 

#7) afll ^Shl- a>£^l^ A oHl ^^U, 4^7fl^ ot^j^g.^ J^flo] of^rt^ 

*1*M: ^til*V ^s|.# <aV£*fl ^7>. 
2] 

^"71 <#*}#^^8: Al x iIn y iGai- x i- y iN(xi+yi=l, 0<xi<l, 0< yi <l)-°S o]ifLo^]^ ( ^ 
71 <£*K-i-#£: ^-7] ^^f^cf ^ «fl = 7j o. Al x2 In y 2Gai- X 2- y2 N(x2+y2=l, 

0<x 2 <l, 0<y 2 <l)J^L 53 # ^°-S. f>}^ *)£)•-§- ali^l :£*h 

I^t 1 * 3] 

A o v 7l n ^ l-^#^r Si, Ge ^ SnS. =L^-°-g.^&\ sj-uj-o] ^-g- ^. 

[$^* 4] 
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[^t 1 * 5] 

#7] ^c>| £ ^l}.o] o^^ttf^ iflJjLc^cq n ^ <^ 3>10 16 _ ot 3 ^QlQ 

/an"?] ^HJiLS. ^3*# «VE*fl ix}. 

6] 

7] 

*1|1*<M1 5^*1, 
8] 
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9] 

[^^* 10] 

^flo] of O.ltifl vfl^l 0 .4Wfl^l *}^r ^2}--§- «V£*1] 4i74. 

11] 

^7} ii^si cg^rt^o) j=^- of 3nm _ ot 30nmol^ ( 

n ^ ^-t>« 0 ^l ot o.3nm ~ lOnm^l 3* IRJ-^S 5}^- ^s}- 

12] 
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13] 

^112^1 91°]*], 

14] 
15] 

*fll2U- J&tt ^13*^1 SH*!, 
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* 

1020 



020030066992 



2003/10/20 



[5. lb] 



12 1 5a 



17 



■A 




2~ 



Eg 
(eV) 



n-GaN 



UIM 



P-AIGaN 



15b 
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!(D030066992 




(b) 
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